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Validation of Surface Flux Algorithms

Maintain, validate and improve CERES Surface-Only
Flux Algorithms (SOFA).

SOFA algorithms use cloud properties derived from MODIS
Imager data.

CERES Ed-4A processing used MODIS Collection-5
data through Feb2017.

MODIS Collection-5 Terra products were found to be
degrading and affecting CERES nighttime cloud retrievals.

Remediation of Collection-5 resulted in Collection-6.1 which
is used for CERES Ed-4A processing starting in Feb2016.

@ Climate Science Branch, NASA Langley Research Center
L




Differences between SOFA fluxes caused by
collection change.

The one-year overlap period between Collections-5
and -6 based CERES products allowed for a
comparison between them.

In addition to nighttime cloud retrievals, aerosol optical
depths were also affected by the collection change.
Effects of both of these can be seen in SOFA fluxes.
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Flux comparisons were made with ground-based measurements at

the 32 sites shown above.
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Difference in SWB Surface Fluxes
Collection 6.1 — Collection 5

4 July 2016
Terra Aqua

global = -2.20934 60—90N = 1.22757  60-90S = —0.380176 20N-20S = -6.17767 global = —2.16678 60—90N = 1.2257 60-90S = —0.0098942 20N—20S = —6.24563
20-60N = —0.70292 20-60S = 0.201576 20-60N = —0.790629 20-60S = 0.501528
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The flux differences over Sahara region are caused by aerosol differences.
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Validation of SWB
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Scatterplots show small improvement in surface SW fluxes
for Terra and for Aqua (next slide).




Validation of SWB
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SW Surface Flux Results

« Use of Collection-6.1 aerosols results in small
improvement in surface SW fluxes for both Terra and

Aqua in comparisons with ground-based measurements.
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Difference in Daytime Cloud
Collection 6.1 — Collection 5
4 July 2016

Terra Aqua

global = —0.0470592 60-90N = 0.231195 60-90S = 9.56608 20N-20S = -0.448829
0

20-60N = —0.505085 20-60S = 0.105755 global = —0.053825 60-90N = -0.00418929 60-90S = 00569694 20N-20S = -0.0597345
DG)/ Cloud Fraction 20-60N = —0.101889 20-60S = —0.019897.
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Daytime cloud retrievals show fairly insignificant differences.




Difference in Nighttime Cloud
Collection 6.1 — Collection 5
4 July 2016

Terra Aqua

global = 0.908734  60-90N = 0.175701  60-90S = 10.3756  20N-20S = 0.256786 global = —0.0430134 60-90N = 0.00597025 60-90S = —0.646029 20N-20S = 0.00524596
20—-60N = 0.0147822 20-60S = 0.238926 20—-60N = 0.0041886 20-60S = 0.00362848
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Changes in nighttime clouds over southern polar regions for Terra are substantial.




Difference in Daytime Surface LWB
Collection 6.1 — Collection 5
4 July 2016

Terra Aqua

global = —0.000610643 60—-90N = 0.580784  60-90S = 4.94553 20N-20S = —0.119474 global = —0.00715395 60~90N = —0.00340289 60-90S = 0.0791096 20N—20S = 0.00480756
20-60N = —0.358687 20-60S = —0.0198079 20-60N = —0.0606384 20-60S = 0.0241544
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LW surface fluxes are affected by clouds. Daytime differences are very small.




Difference in Nighttime Surface LWB
Collection 6.1 — Collection 5
4 July 2016

Terra Aqua

global = 1.06779 60—-90N = 0.351511 60-90S = 7.53956 20N-20S = 0.156281 global = —0.0138537 60—-90N = 0.00476675 60-90S = —0.298217 20N-20S = 0.00627631
20—-60N = 0.228019 20-60S = 1.40117
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Nighttime differences in Terra are large caused by cloud differences.




Validation of LWB
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Validation of LWB
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Conclusions for SOFA Ed4A algorithms

Validation studies have demonstrated that with the
collection-6.1 updates of clouds and aerosols, the
LW and SW surface only flux algorithms continue

to show good agreement with the ground-based
measurements.
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Status of TSI composite data from WRC, SORCE(V15)
and RMIB for the Timeframe of CERES Terra, Aqua & NPP

Total Solar Irradiance for CERES Edition-4 (20000301 - 20190331)
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For CERES Ed 4A, all TS| data are offset to match SORCE TSI Version 15
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Status of the SORCE Instrument

According to the January-March 2019 TSIS/SORCE
Newsletter, a decommissioning review was undertaken on
March 15t 2019 to determine the future disposition of the
SORCE (Solar Radiation & Climate Experiment) satellite.
At that meeting a plan was initiated to lower the the
SORCE mission status to phase F by July 2019 with a
possibility of continuing to archive SORCE data until the
end of 2019, after which SORCE would cease operation.

In the meantime, The TSIS-1 (Total Spectral and
Irradiance Sensor) has begun taking data, which will
allow for continuity in the TSI data record. A
comparison of available TSIS-1 data with SORCE data

are shown on the next slide.
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Comparison of Early TSIS1 Data With SORCE TSI
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Gaps in SORCE data are rare but early TSIS1 data has many gaps.
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